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To examine the role of living environments of domestic dogs and the measures Abstract 
taken by dogs owners to protect their dogs in the prevention of Dirofilaria immitis infection, we 
carried out a questionnaire survey in Tomachi (from the southern part of Nagasaki City) and 
Sakamoto, Takao and Yamazato (from the northern part of the same city) in 1989 (for 320 dog 
owners) and 1993 (for 397 owners) . The percentage of dog owners who answered to the 
questionnaire was 65.90/0 in 1989 and 55.90/0 in 1993. In the northern 3 districts where positive rates 
the percentage of larvae-carrying dogs were low, dogs were often kept indoors. In the southern 
district (Tornachi) where the positive rate was high, dogs were often kept outdoors (in the yard) . 
The high percentage of dogs kept outdoors in Tomachi seems to have increased the exposure of dogs 
to main vector mosquito, Cx. p. pallens. In all districts, mosquito-repellent coils were most 
frequently used as a means to control mosquitoes. The percentage of dog owners who used 
preventive drugs tended to be low. 
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Introduction 
We (Oda et al., 1993, 1994) reported that the 
positive rate of dogs (the percentage of house dogs 
having the larvae of Dirofilaria immitis) increased 
from the 1968 survey to the 1983 survey in the 
eastern, western and southern parts of Nagasaki 
City, and that this percentage decreased during the 
same period in the northern part of the same city. 
We assumed that the decrease in this infection rate 
in the northern part of Nagasaki City is 
attributable to: (1) a decrease in the number of 
Culex pipiens pallens (Cx. p. pallens; mosquitoes 
which are a main vector of Dirofilaria immitis) in 
this area following the development of public 
sewage systerns, and the reform in the use of roads 
and open roadside ditches which reduced the sites of 
parasite 
origin of this species of mosquito; and (2) a 
decrease in the population density of house dogs. 
Two other possible factors which may be associated 
with this decrease in the positive rate (infection 
rate) in house dogs are assumed to be improvement 
in the dogs' Iiving environments and measures 
taken to prevent Dirofilaria immitis infection. To 
get a clue for relationship among these two factors 
and Dirofilaria immitis infection, we recently 
carried out a questionnaire survey on households 
containing dogs in the southern and northern parts 
of Nagasaki City. 
Subjects and Methods 
Two questionnaires were 
dogs which were checked 
sent to the owners of 
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Table 1 Number and percentage of dog 
responded to questionnaires in 




Table 2 . Questionnaire 
P]c.asG- ans~![~r Lh(~ ri~llowillg clucsLi[)lls IJy c.ircllnS tl]c numL]cl or Lhc corrcct 
respolisr. 
I Do you know wllo L D,rofl:Laria i,rvniLis i s" 
~ No 1 Yr.s 
IT Are Ll]erc nlany mos(uitoos ill yo[lr llci~llborllood? 
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lll Which ~]f Lhc ft]l[owin~ ~1ca~,ui-cs al c you tskiJI~ Lo I]roLcr.L your dogs rl'onl 
mos(lu i toe!;? 
l Our Uogs Rl~. kQl)L inUools at night 
2 Wc bull n nillsrlll I.{]-1~o~ollcnt coi Is 
3 Wo usp. InosnLliLo c.o]lLrol doviccs 
d Tho klillnels olc covp,rcd witfl insocL col]Lrol llcLs. 
5 []Lllcr lllctl]ckL]s (sl]eeir,: )_ 
G Notllill~ ill i]nl Lic.ular 
IV Whcre do yotl ktc]11 your dogs? 
l l]][ioor~~ 2 In Lhc yard (t]utlloo[s) 3. In kcnncls 
V Al c you tnklllr: a[ly I]arLicular illea~LJrcs [c] []rcvcnt !iirofilrl7',:a lrw,[zLis 
i nrecL ions? 
i Yc~ '~- No 
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n 100:} 
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~) I Il l()(i2 ,1 
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l l]Ycr! yc~1 2_ [llLol~11li LtcllLly 
~[ Ilow ilavc ycu llst~i l)1 cvcl]live 11lcdic.inp. to l)ro~cc.t yollr dol:s rl~olll 
D2rori 1.arln !'rwll ', i~ [ nrc･t i i,u' 
l Ora I Iy adlllilli･, t~l cd uvclry d~y o[~ cvcly oLhcr ~lay 
2 Olal ly n(Inlilli･..tt:1 r.d ollc[] a 11101LL11 
Thallk you vc.ry llltlc.11 r~]l your cloul)craLiol] 
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the number and percentage of dogs owners in each 
district who responded to each survey. The response 
rate was lower in the second survey (55.90/0) than 
in the first survey (65.90/0), probably because the 
length of time since the check for Dirofilaria 
imlnitis infection to the survey was longer for the 
second survey than for the first survey. 
Items of Qestionnaire 
As shown in Table 2, the questionnaire included 7 
questions: (1) presence or absence of knowledge 
about infection with Dirofilaria ilnlnitis (a 
pathogen for dog filariasis) , (2) density of 
mosquitoes, (3) measures taken to control 
mosquitoes, (4) dogs' Iiving environments, (5) use 
of preventive drugs, (6) the time when preventive 
drugs began to be used, and (7) frequency of the 
use of preventive drugs. The respondent was 
instructed to select one answer (or several answers 
for some questions) from the list of answers given. 
Results 
1 . Knowledge about Dirofilaria immitis 
In the first survey, the percentage of respondents 
who had knowledge about Dirofilaria ilnrnitis was 
800/0 or more in each district. This percentage was 
slightly higher in the second survey, indicating an 
increased awareness of dog owners about this 
parasite (Table 3- I ) . 
Table 3 - I . Results on answer for questionnaire 
Do you know what Dirofilaria irnmitis 
is?. 
infection in 1989 and/or 1993 in four districts of 
Nagasaki City: Tomachi in the southern part, and 
Sakamoto, Takao and Yamazato in the northern 
part of Nagasaki City. A pre-paid postcard, on which 
the questionnaire had been printed, was sent to 320 
dog owners at the time of the first survey (July-
August, 1989) and to 397 dog owners at the time of 
the second survey (August-September, 1993) . The 
questionnaires were returned by mail. Table I shows 
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Table 3 -II. Results on 
Are there 
A Questionnaire Survey of Living Environments 
answer for questionnaire 
many mosquitoes in your neighborhood? 
of House Dogs 
Table 3 -Irr. Results on answer for questionnarre 
Which of the following measures are you taking to protect your dogs f rom mosquitoes? 
recognition by dog owners about the fact that 2 . Density of mosquitoes 
Table 3- II shows the answers given regarding the Dirofilaria immitis is transmitted by mosquitoes. 
density of mosquitoes and the infection rate in each 
district. In the 1989 survey, dog owners in Tomachi 3 . Measures taken to control mosquitoes 
(from the southern part of Nagasaki City) and It is shown in Table 3- Hl the answers to the 
Sakamoto (from the northern part) , where the question about the measures taken to control 
percentage of larvae-carrying dogs was high, often mosquitoes. In 1989, only about 200/0 of all dog 
reported that there were many or very many owners kept their dogs indoors at night, and this 
mosquitoes, while a lower density or an absence of percentage was particularly low in Yamazato. The 
mosquitoes was often reported by dog owners in percentage of dog owners who burned mosquito-
Takao and Yamazato (from the northern part) repellent coils to protect their dogs from 
where the positive rate was low. Four years later, mosquitoes was about 400/0, and did not differ 
i.e., in the 1993 survey, high densities of mosquitoes among different districts. The percentage of dog 
owners who used other mosquito-control devices or were often reported by dog owners in each district, 
although the infection rate of dogs was low in each insect-control nets was law in all districts except 
district. This probably reflects an increased for Sakamoto. In 1993, the percentage of dog 
- 11 -








Table 3 -V . Results on answer for questionnaire 
Are you taking any particular measures 
to prevent Dirofilaria imrnitis infection? 
owners who kept their dogs indoors was similar to 
that for the 1989 survey in each district. However, 
the percentage of dogs owners who used mosquito-
repellent coils increased slightly. This increase was 
particularly marked in Yamazato. 
4 Dogs' Iiving environments 
Table 3-IV shows the living environrnents 
in dogs. In 1989, about 300/0 or less of a;11 
households in each district kept dogs indoor. In 
1993, this percentage increased markedly in 3 
districts, excluding Tornachi where the percentages 
remained low, at about 300/0. In 1989, the 
percentage of dog owners who kept dogs outdoors 
(in their yards) was much higher in Tomachi 
and Sakamoto as cornpared to the other districts. 
In 1993, this percentage increased in all districts as 
compared to the 1989 survey, and the degree of this 
increase was similar among all districts. In 1989, 
the percentage of dog owners who had kennels was 
similar to the percentage of dog owners who kept 
their dogs indoors. In 1993, the percentage of dog 
owners with kennels increased in Tomachi and 
Sakamoto, while it decreased in Takao and 
Yamazato. This probably reflects the increase in 
the number of dog owners who kept their dogs 
indoors in the latter two districts. 
5 . Use of preventive drugs 
Table 3- V shows the responses to the question 
concerning the use of preventive drugs against 
Dirofilaria immitis infection. In 1989, 30-400/0 of all 
dog owners in each district used this kind of drugs. 
In 1993, this percentage increased in Yamazato, 
while it remained unchanged in the other districts. 
of dogs 
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Table 3 -VI-A . 
A Questionnaire 
Results on answer for 
IL you said "Yes" for 
When did you begin to 
Survey of Living Environments of House Dogs 
questionnaire 
No. V, answer Questions 
take these measures? 
A and B. 
Table 3 -~I- B . Results on answer for questionnaire 
Have you used such measures every 
year or intermittently? 
6 . Time when preventive drugs began to be used 
We then compared the frequency of the use of 
preventive drugs before 1988 with the frequency 
after 1988 to estimate the number of ivermectin 
users, because ivermectin (a specific remedy for 
Dirofilaria immitis infection) was launched on the 
market in 1988. This comparison however revealed 
no marked increase in the number of dog owners 
who used preventive drugs (Table 3-Vl-A) . Table 3-
VI-B shows the responses to the question concerning 
the time when preventive drugs had begun to be 
used. No particular tendency was noted by the 
analysis of these responses. In 1989, however, the 
percentage of dog owners who answered that they 
had been using this kind of drugs every year was 
slightly higher in Takao and Yamazato (about 
200/0) than in Tomachi and Sakamoto (about 120/0). 
In 1993, this percentage slightly increased in 
Tomachi and Sakamoto (about 20 o/o ) . The 
percentage of dog owners who answered that they 
had been using this kind of drugs intermittently 
was about 100/0 in each district. 
7 . Methods to use preventive drugs 
Table 3- VH shows the intervals at which owners 
used preventive drugs. In 1989, the percentage of 
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Table3-Vrr. Results on answer for questionnaire burn mosquito-repellent coils, increased in 1993 in 
How have you used preventive medicine Yamazato district. This also indicates an increased 
to protect your dogs from Dirofilaria 
awareness by dog owners of the fact that 
immitis infection7 
' Dirofilaria immitis is transmitted by mosquitoes. 
When asked about the living environments of 
their dogs, about 300/0 of dog owners in each 
district answered in 1989 that they had been keeping 
their dogs indoors. In 1993, this percentage 
remained unchanged at about 300/0 in Tomachi, 
while the percentage increased to about 400/0 in the 
other 3 districts. In 1989, the percentage of dog 
owners who kept their dogs in their yards was 
about 500/0 in Tomachi and Sakamoto and was 
10wer (about 300/0) in the other two districts. In 
1993, this percentage become slightly low in 
Tomachi and Sakamoto, and in Takao and 
Yamazato, this percentage was a little high. This 
means that in Tomachi dogs were often kept 
dog owners who reported that they had been using outdoors (in the yards) , while in the other three 
preventive drugs every day or every other day was districts the percentage of dogs kept indoors 
about 800/0 in Yamazato, while about 600/0 of dog increased. It is likely that the increase in the 
owners used the drugs once a month in the other percentage of people who kept dogs indoors in 1993 
districts. In 1993, about 900/0 or more of dog over the percentage for 1989, represents the fact 
owners in each district used drugs once a year, that dog owners who had allowed dogs to go out of 
probably reflecting the use of newly available house into the yard or on the veranda during the 
daytime. Dogs kept out in the yard are more prone drugs. 
to being bitten by mosquitoes as compared to dogs 
Discussion kept indoors. 
When asked about the density of mosquitoes seen Methods available for individual dogs owners to 
in the environment in 1989, many dog owners in protect their dogs from Dirofilaria immitis include 
Tomachi and Sakamoto answered that the density the use of preventive drugs and the use of anti-
was high, while many dog owners in Takao and mosquito devices. When all 4 districts were 
Yamazato answered that the density was low. The analyzed together, the percentage of dog owners 
survey carried out using light traps in 1989 (Oda et who used drugs was not high (about 300/0). The 
al., 1994) revealed that the number of Cx.p. pallens most frequent device used for mosquito control was 
caught in these districts was much lower than the mosquito-repellent coils. In 1993, the percentage of 
numbers in previous surveys. It is therefore likely dog owners who used this device increased markedly 
that the dog owners in Tomachi and Sakamoto who in each district. 
answered "lot of mosqurtoes" m the 1989 survey 
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要　旨　　犬糸状虫の感染と犬の飼育環境や飼い主の予防の実施の有無との関連性の手がかりをつかむため，
1989年と1993年に長崎市の南部の戸町地区と北部の坂本，高尾，山里の3地区の320名または397名の飼い
主を対象に犬の飼育環境と予防の実態についてアンケート調査を実施した．1989年と1993年の回収率はそれ
ぞれ65．9％または55，9％であった．感染率の低い北部3地区では家の中で犬を飼うと答えた人が多かった．
感染率の高い南部の1地区では庭で犬を飼う人が多かった．このことから南部の犬は北部の犬に比べて主要
伝搬蚊であるアカイエカに刺される機会が多くなることが推測される．予防措置としてはどの地区でも蚊取
り線香が高頻度に使われていることがわかった．予防薬を投与している飼い主は一般に少なかった．
　　　　　　　　　　　　　　　　　　　　　　　　　　　　長崎大医療技短大紀：8：9－16，1995
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